Recent trends in simulation use have necessitated a more considered approach in the use of this teaching/learning tool. The aim of this research is to discover ways to improve simulation as a teaching/learning platform. Action research was used to answer the question, "How can I improve pedagogical practices with undergraduate nurses in simulation?" This study was implemented at a University in Auckland, New Zealand between November 2012 and March 2014. A purposive sample was sought from second and third-year nursing students (n = 161) enrolled in the three-year undergraduate bachelor of nursing program. Methods included focus groups, questionnaires, debriefing sessions, pre-and post-tests, and Lasater clinical judgment rubric analysis. Seven instructional scaffolds emerged which maximized student learning and retention. These scaffolds: 1) helped move students from known into unknown knowledge; 2) provided situated coaching; 3) modeled expected performance; 4) gave opportunity for improvement; 5) reduced confusion; 6) taught effective communication; and 7) promoted new learning through debriefing. These strategies resulted in a simulation experience which improved clinical reasoning in undergraduate nursing students.
Introduction
Simulation as a teaching tool has been used in nursing education for over 100 years [1] [2] . However, simulation in its multiple current contexts is a form of inquiry learning which has the potential to assist students in the development of deeper understandings of complex clinical situations [3] . This is an essential requirement in undergraduate nursing education where clinical opportunities continue to develop in complexity while diminishing in availability.
This research emerged out of a need to understand how educational philosophy impacts simulation design, and how to best apply educational scaffolds to support student learning [4] . Seven pedagogical scaffolds are offered as key insights to guide simulation design in order to prepare students to manage the "storm" of a deteriorating patient situation [5] , with the ultimate aim of preparing students to manage the complex clinical settings for which they are destined.
Background

Scaffolding in Simulation Design
Developing a simulation program involves more than purchasing a manikin [6] . The belief that content knowledge and clinical experience alone will produce safe, confident and effective students is likely fiction [7] . Simulation design and implementation requires a knowledge of appropriate philosophical underpinnings [8] along with an ability to communicate effectively and safely with students during simulation [9] . Scaffolding is a learning approach designed to promote deeper understanding [10] . It is the support given during the learning process which is tailored to the needs of the student. The intention of scaffolding is to help students achieve the learning outcomes of the simulation while developing in cognitive and social skills [3] .
Types of Educational Scaffolds
In education, scaffolding refers to a variety of instructional techniques used to move students progressively toward deeper understanding and, ultimately, greater independence in the learning process [11] . Different types of scaffolds are required in order to best support students' recognition of clinical deterioration [12] [13] . There are several types of scaffolds which can be used to move students forward in their understanding. McLoughlin ( [4] , p. 128) outlines these below: 1) Conceptual scaffold: Cues or hints which help students to reach a solution;
2) Coaching scaffold: Direct teaching strategies or heuristics; Simulation, as a teaching tool, encourages more active participation and interaction among students because students "do not just watch the simulation, they are the simulation" [14] . This approach enables students to become immersed in an augmented learning environment in which they take an active role in their learning process and construct new understandings of abstract concepts in complex learning situations. Scaffolding is an essential aspect of this process.
Methods
Participant rights in this research were protected and subject to institutional review board approval. Following ethics approval, this study employed action research with the intention of developing a living theory [15] of educational practice. Three investigative cycles were employed to answer the question, "How can pedagogical practices be improved when working with undergraduate students in simulation?" [8] . The aim of this research was to discover ways to improve simulation as a teaching/learning platform used with undergraduate nursing students. After student identification of helpful strategies, interventions were categorized into different scaffold categories [4] . Seven instructional scaffolds [4] emerged from this research which became key elements for improved simulation design [8] .
This study was implemented at a university in Auckland, New Zealand between December 2012 and April, 2014. Interpretation of data was informed by the writings of John Dewey [16] [17] [18] , whose thoughts on experience and education have been foundational in changing habit formation (acquired ways of using and incorporating the environment) and subsequent integration of habits into how we think and act.
Action Cycle One
Cycle One involved two focus groups which explored the current context of simulation in undergraduate nursing [8] . A one-hour revised simulation was created embedding themes emerging from focus groups. This revised simulation invited focus group participants to give feedback on changes made. Thematic analysis was completed from the perspective of examining emerging values that informed practice, and then developing criteria and standards of judgment intended for practice improvement [15] [19] . An example of this analysis can be seen in Table 1 . 
Action Cycle Two
Cycle two embedded student suggestions made in cycle one. This cycle involved second year students who participated in the newly designed scenario which employed pre-and post-questionnaires to determine the most valued instructional elements. The following changes were made to the simulation:
• More time was allotted (1.5 hours) for the simulation and debriefing.
• Students were oriented to the simulation room before scenario.
• Pre-briefing to the simulation was given.
• Educator came out from behind the one-way glass and stayed in the room.
• Students were allocated one of four roles.
In Cycle Two, students completed a pre-and post-simulation questionnaire [8] . The responses from these questionnaires were transcribed and thematically coded in the same manner as described in Cycle one [15] [19] . Emerging themes were used to design a simulation suite for Cycle Three.
Action Cycle Three
Cycle Three involved students moving through a simulation suite of three scenarios (hypovolaemic shock, croup, acute coronary syndrome) [8] . The students proceeded through a specific sequence of instructional events for each scenario, and moved through the scenarios in a specific order (repeated measures design).
A 10-question pre-test began the simulation experience and closed the simulation experience for each scenario. The pre-and post-test results were collated and analyzed using SAS TM data analysis software.
The students' second performance in each scenario was analyzed by two educators using the Lasater Clinical Judgment Rubric [20] . This data was analyzed using SAS TM data analysis software in order to see student changes in clinical judgment as they progressed through the simulation suite.
Participants
Recruitment methods for this research varied within each cycle. Cycle one recruited participants via student university email and involved students from all three years of an undergraduate nursing program (n = 15). Cycle two recruited volunteers via an intermediary in the second year of the nursing program (n = 125). Cycle Three employed recruitment via university email to final semester nursing students which quickly expanded to snowballing as students began to recruit through a student-operated Facebook TM page (n = 21).
Sample size involved no power calculation and was dependent upon student availability and snowballing (cycle three). Participants were all between the ages of 18 and 32 years at the time of this research. Four participants were male, the remainder female. All participants were enrolled in a three-year bachelor of nursing program in Auckland, New Zealand. Participants were 54% European, 22% Asian, 9% Pasifika, 6% Maori, and 9% undeclared.
Confidentiality was maintained by way of using aggregated data and/or pseudonyms. Informed consent was obtained after reading the prepared information sheets. Participants consented to being photographed and videoed during all three cycles of this project. Researchers stressed throughout that no judgements of educational or clinical practice were being made and that decisions regarding participation would not affect future education or employment.
Data Analysis Cycle One: Understanding Nature of the Storm
Themes emerging from thematic analysis [15] [19] in Cycle one included 1) erosion of student confidence in current simulation practice; 2) need for stated learning outcomes before simulation commencement; 3) need for educator training in simulation facilitation; and 4) need for a scaffolded simulation program throughout the undergraduate degree [8] . Students were remarkably clear about erosion of confidence and need for educator training in simulation facilitation:
"I feel sick on the days I have to go into the SIM room-literally sick. No confidence. I feel awkward the whole time. It is too quick, and the situations are complex which isn't really necessary (Focus Group 1, Cycle One)".
Students desired to be gently moved through the simulation instead of being exposed to what felt like an out-of-control situation. The need for stated learning outcomes was voiced in the following comment:
"Going over it [the learning outcomes] before the simulation helped us. We could check the BP and make sure we could hear everything, and review how to do the nebulizer. The devil is often in the details in an arrest and it's those little things that can trip you up (Debriefing, Cycle One)".
The need for educator training in the facilitation of simulation was voiced by the following student:
"We need to have the training wheels at first until we can gain the confidence to take the training wheels off. It would be better to say, 'Keep the wheels on until you can go to the end of the driveway by yourself'. When I was learning to ride a bike, my dad would run beside me and say, 'You're going to fast!' I need the lecturers to do the same thing (Focus Group, Cycle One)".
This comment, along with many others, expressed the need for educator training in simulation design and facilitation. We had the equipment, but we now needed the training in order to build an effective undergraduate simulation program.
Data Analysis Cycle Two: Beginning to Navigate the Storm
Cycle two yielded a prioritization of instructional scaffolds which were valued by students and contributed to their learning. The four most valued educational components of the revised simulation were: 1) educator modeling of expected simulation performance; 2) opportunity to repeat simulation after feedback given; 3) supportive debriefing after simulation; and 4) using the ISBAR tool to obtain support from other professionals.
In regards to modeling of expected performance, one student stated:
"The role play that [the educator] did in the middle was really helpful to show us all of the roles needed and assessments that needed to be done (Questionnaire, Cycle Two)".
In regards to repetition, the comment was made:
" [Repetition] helped immensely. It gave me an opportunity to 'right what was wrong'. Being told what went wrong, and then leaving it at that is not enough for me to know that I have learnt it properly. (Questionnaire, Cycle Two)".
Supportive debriefing during and after the simulation was voiced as follows: "In the past, the lecturers needed to have a more positive attitude when giving feedback [debriefing] . Historically we had lecturers who 'told us off' for the negative aspects of practice with no emphasis on even a tiny bit of positive aspects of our practice (Questionnaire, Cycle Two)".
The simulation employed in Cycle Two involved a deteriorating situation in which students were required to recruit assistance of other professionals using the ISBAR tool (Identify, Situation, Behavior, Assessment, Requirement). The use of the ISBAR tool was identified as the fourth most valued educational component in the simulation. One student stated:
"I feel more confident as I now know effective communication skills [through ISBAR] . I mostly appreciated learning that in a live situation we must be fully prepared before calling doctors as being hung up on in reality would be extremely humiliating (Questionnaire, Cycle Two)".
Communication is key to management of safe patient care. Ultimately, Cycle Two students requested a simulation suite be available in their final semester in order to prepare for entry to professional practice. Thus, Cycle Three emerged.
Data Analysis Cycle Three: Surviving and Learning from the Storm
Cycle Three provided some insight as to the effect of simulation on content knowledge. As can be seen in Figure 1 , within each scenario the post-tests improved overall. The focus group comments showed improved student confidence and a feeling that content knowledge was growing as evidenced by the following comment: Figure 1 . Average pre-and post-simulation scores by scenario. Research has shown that it is possible to enhance performance by warming students up to tasks in the educational environment [22] . This is known as the warm-up effect. Thus, a possible explanation for the higher scores in the croup scenario might be the warm up effect resulting in an increase in the second set of scores by nearly three points. The degree of improvement in the third scenario was not as great as the second, possibly due to the fatigue effect [23] influencing student performance after two previous hours of simulation.
By the time the students had completed two scenarios (one hour each), it is possible fatigue began to influence their performance in the final scenario. Re-search has shown that with progressive multiple choice testing, there is a point where fatigue or boredom can influence test results in the opposite direction, and thus increase the variance and errors in test results [23] . This fatigue effect may have influenced the test scores in the third scenario explaining why the overall improvement in scores dropped from the second to the third scenario. This concept must be taken into consideration in overall simulation design when using multiple scenarios.
Cycle three employed the Lasater rubric [20] which evaluates students in four areas: 1) noticing; 2) interpreting; 3) responding; and 4) reflecting. The Lasater scores showed improvement in clinical judgment as students progressed through the scenarios (Figure 2 ). This data demonstrates that simulation as a teaching platform, can improve students' ability to notice, interpret, respond and reflection on deteriorating patient conditions. This ability is pivotal to patient safety [24] .
When asked about the effects of simulation on her overall performance as a nurse, one student summed it up stating: "…just being able to hold a space in an emergency situation has improved. Even my knowledge and interventions grew and we learned more as we progressed (Focus Group, Cycle Three)". This renewed confidence coupled with an improved ability to manage deteriorating situations was keenly felt by students participating in the simulation suite.
Discussion
Simulation of real-world settings in which students construct knowledge through active participation in learning increases student engagement [25] . From this research, seven strategies emerged which operated as scaffolds in improving student performance and engagement while managing the "storm" of a deteriorating clinical situation. It is important that designers of simulation become adept at using scaffolds to assist students in constructing effective clinical 
Shock
Croup ACS
Average Lasater rubric scores
Scenario type
Scenario Effects with 95% Confidence Intervals management strategies. Seven scaffolds emerged from this research which helped guide students as they constructed their own learning in the management of deteriorating clinical situations.
Scaffold One: Understand the Basic Causes of the Storm
In order to gently introduce students to the scenario, a pre-and post-simulation test were employed. The test was designed to highlight what the student knew about the causes and contributing factors of the particular deteriorating situation they would encounter in the simulation. The causes of the deterioration were outlined in the pre-briefing (a video podcast of 7 minutes) [8] . Scaffolding as an instructional design technique is often used to bridge learning gaps, highlighting the difference between what students have learned and what they are expected to know [4] .
The pre-and post-tests were a form of conceptual scaffolding in that they hinted to ways students might reach a solution in managing the "storm". Because the tests were administered before and after the simulation, they were also a form of feedback given within the simulation learning package (feedback scaffold). In nearly every case, post-tests showed improved scores over pre-tests ( Figure 1 ). The pre-and post-tests gave the students a sense of progress, confidence, and accomplishment as they progressed through the "storm" of caring for a deteriorating patient.
Simulation should engage the student's activities in a way which is at once both enjoyable, and at the same time inspires future learning. Dewey ([18] , p.
27) states, "no experience lives and dies to itself". Every experience lives on in future experiences. The pre-and post-tests had the effect of "living on". The students encountered the "storm" first in the pre-test, and again in the post-test.
They sensed their improvement in knowledge and clinical reasoning, and wanted to continue to experience this by participating in more simulation. This strategy provided concrete and visible evidence of student progress, which is integral to successful navigation of the simulation storm.
Scaffold Two: Providing Course Correction in the midst of the Storm
Students in the focus groups in cycle one shared that simulation educators "behind the one-way glass" unnerved them, and created a sense of competition between students and educators which destroyed their sense of a supportive learning environment. This strategy of working alongside students during the simulation provides progressive feedback while the task is being undertaken [4] . It is a form of coaching scaffold providing expected feedback in the midst of the storm.
John Dewey ([17] , p. 90) emphasized that, "… the meaning of native activities is not native; it is acquired". Meaning develops when students interact with a matured social medium. In the context of simulation, the matured social medium is the educator. When the educator is in the simulation with the students, helping them navigate the storm, feedback can result in new understandings based on a combination of previous knowledge woven together with new ideas.
Some [9] term this form of interaction with students situated teaching. It involves coaching the student through what is salient (most notable and significant) about a specific clinical situation. Ultimately, if this process is occurring regularly and in a safe environment, students will begin to develop clinical imagination and the skills of clinical reasoning [26] . This ability to translate knowledge from pathophysiological, pharmacological, and skills silos, into concerns and actions for a particular patient, is the gold nugget of immersive classrooms [27] [28].
Scaffold Three: Modeling Best Practice in Managing the Storm
Students in the second action cycle rated modeling by the educator as the most valuable aspect influencing their performance in the simulation. According to
McLoughlin [4] , modeling is another form of scaffolding which assists students in revising their own performance. Dewey [18] emphasized that a revised performance requires new habit formation. The formation of new habits requires a change in the conditions or context of the learning environment [17] . In this case, modeling provided a changed context which had direct influence on student performance [8] .
Dewey [18] explains that modeling expected performance allows for impulse
formation. An impulse is a turning point, a point of deviation which begins a new course of response to a problem [17] . Impulses are the starting points for assimilation of new knowledge, which paves the way for the integration of new habits. To the constructivist, learning is a result of the student integrating this new knowledge into current problem-solving processes [29] . The content is not delivered, but constructed in a learner-centric, team-based, collaborative learning environment. Through modeling, new information was "delivered" which the students could use to navigate to safety.
Scaffold Four: Perfecting New Skills for Navigating the Storm
Students in cycle two stated that the second most valued aspect of the simulation was the allowance of a repeat performance. Allowing for repeat performance, after feedback is given, is a form of conceptual scaffolding [4] which helps students to reach a final solution. Repetition asks students to self-monitor their approach and improve which is also a form of reflective scaffolding [4] .
Repetition is a valuable aspect of behaviorist and cognitivist philosophical thought [8] . Repetition combined with reinforcement can assist learners in retaining new knowledge [30] . Cognitivists echo this sentiment stating that repetition ensures that habits are formed which will be embedded into long-term memory [31] , thus reducing cognitive load on working memory [32] . Repetition allows for the storing of automated skills ready to be used in the next storm [31] [33]. Repetition as a design scaffold has also been used to allow for refined skill performance and offer a path to skill improvement [34] .
Scaffold Five: Ensuring Every Sailor Has a Role in the Midst of the Storm
Students in all three action cycles stated that creating roles helped them to manage clinical deterioration with greater efficiency and confidence. Designing the simulation so students perform within a role is a conceptual scaffold [4] which assists students to manage the storm of a deteriorating patient while working within a team. They might feel intimidated with managing the entire situation alone, but working within a role is "safer" as no one individual bears the entire weight of the situation.
Additionally, roles help to reduce cognitive load, the amount of processing required to integrate new information by the working memory [32] . Roles assist students to manage the new information more efficiently resulting in renewed confidence and competence. Simulation design should consider the load on working memory (which can only cope with 5 -7 new pieces of information), while encouraging automated skill formation [33] . This form of conceptual scaffolding helps maximise learning while reducing the sense of being overwhelmed by the simulation storm.
Scaffold Six: Calling for Help to Ensure Survival of the Storm
The use of the ISBAR (Identify, Situation, Background, Assessment, Requirement) tool was the fourth most valued interventional scaffold identified by students. Teaching the use of this tool is a coaching scaffold [4] which allows students to improve in their ability to elicit assistance. It provides a standardized structure of communication which helps both parties to prioritize information while decreasing the chances of omitting relevant information. It also helps to decrease assumptions by making the reason for the communication obvious at the outset.
These comments are aligned with the importance of clear and concise communication shown in the literature [35] . Failures in communication have been estimated to be the major factor in 60% -70% of serious incidents [36] in the United States. In a large review of reportable adverse events that led to permanent disability in Australia, 11% were estimated to be attributable to communication issues [37] . It is interesting to note that this is almost double that attributed to inadequate skill levels in practitioners. The students felt that the ISBAR tool kept them focused when stress and other confounding factors were producing anxiety and distraction. In essence, it enabled them to better manage the complexity of the situation, and in educational terms it reduced the load on working memory [32] [38].
Scaffold Seven: Reflecting on How to Better Manage the next Storm
Debriefing is a reflective scaffold [4] which encourages students to self-monitor and self-assess. It is a means of reflecting with the educator and peers as to ways they might improve in managing the storm when it reoccurs. Debriefing weaves together the students' prior understandings with new knowledge in a manner which helps clarify confusion [17] . Dewey [17] explains that in order to create educative learning environments, the means (intermediate steps) are as important as the end (the final thought/act). Debriefing is an intermediate step, very close to the end, which allows students to move in a scaffolded manner from knowledge acquisition (pre-and post-tests) to problem solving in the simulation, to reflection on the simulation. The job of a simulation educator is to carefully manage the means by embedding scaffolds to guide students to the desired end. Debriefing, when employed as a reflective scaffold, surfaces new insights and ways of managing the storm.
These instructional events are categorized into scaffold types in Table 2 . Each instructional event serves a particular purpose in assisting students to navigate the simulation storm of managing a deteriorating patient.
Limitations
This study was limited by the number of participants involved. Small numbers in the third action cycle constrained generalizability. In order to make appropriate applications to practice, further research could use a similar design to the third action cycle with approximately 100 students in each scenario (acute coronary syndrome, croup, hypovolemic shock).
Another limitation in the study was a lack of training for raters in the Lasater Clinical Simulation Rubric. Due to time constraints, the raters were not upskilled resulting in compromised interrater reliability. This could be amended by training all raters in the use of the Lasater rubric before data collection. Taking this extra step would improve the internal validity of the study.
Conclusions: Seven Scaffolds to Manage the Simulation Storm of Deteriorating Patients
In this research, seven scaffolds were employed to help students manage a simulated deteriorating patient situation. Clinical deterioration in patients is similar To encourage students to self-monitor and self-assess while improving overall performance to navigating a "storm on the open seas". As on the seas, the ultimate end of poor patient management could be severe loss or even death. The seven scaffolds highlighted in this research are in actuality seven instructional interventions. In summary, the seven scaffolds are: 1) understanding basic causes of the storm; 2)
providing course correction in the midst of the storm; 3) modeling best practice in managing the storm; 4) perfecting new skills for navigating the storm; 5) giving every sailor a role in the midst of the storm; 6) calling for help to ensure survival of the storm; and 7) reflecting on how to better manage the next storm.
None of this is hard. Nevertheless, at the nursing school where this research was conducted, these scaffolds were not being enacted prior to the work done in this research. They are simple strategies that underpin a learning experience that excites, engages and grows the confidence and competence of students.
